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ABSTRACTS 

These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated 
from the application and will be posted on the CSUPERB web site if funded. Use only single-spaced, 12 point 
Times New Roman font. 

PROJECT OBJECTIVE:  The proposed project will support the development of an integrated biologically-
based technology for cleaning wastewater and producing biofuel.  We will investigate the capacity of the 
system to remove certain residual pollutants from treated wastewater, optimize utilization of harvested 
biomass as a feedstock for methane-producing digesters, and determine the suitability of the resultant 
sludge as a soil amendment.  
TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
       Controlled cultivation of aquatic vegetation in municipal wastewater effluent (MWE) has the potential 
to remove eutrophy-causing nutrients and degrade toxins while providing feedstock for the production of 
bioenergy.  We have developed a simple vegetation-based treatment for MWE that has been shown to be 
effective at lowering nitrate and phosphate concentrations to levels suitable for direct environmental 
release.  Last year, with funds from the City of Santa Rosa, an expanded version of this algal treatment 
system was constructed on the grounds of the City’s major wastewater treatment plant.  In addition to 
construction, City funds cover studies to determine nutrient removal capacities of the system in relation to 
operational conditions.  This year, the Bay Area Air Quality Management District has funded the next 
phase of the project: construction of two parallel biodigesters to determine the suitability of the harvested 
plant biomass to serve as a feedstock.  To further assess the capabilities of this integrated wastewater 
treatment/bioenergy system, we propose to: (1) apply a fish vitellogenin mRNA bioassay for determining 
the capacity of aquatic vegetation to dissipate endocrine-disrupting compounds in the effluent; (2) 
optimize the proportion of harvested biomass as a constituent of digester feedstock; and (3) assess the 
suitability of composted biodigester-derived sludge for use as an agricultural soil amendment.  Findings 
from these studies will serve to guide decisions on the feasibility of implementing vegetation-based 
tertiary wastewater treatment.   

EXECUTIVE SUMMARY  [NON-TECHNICAL ABSTRACT FOR PUBLIC INFORMATION OR PROGRAM 
PROMOTION]: State in layman's terms the application’s broad, long-term objectives and specific aims, making reference to 
the potential public benefits of the project relevant to California.                                                                                     
       The treatment of municipal wastewater is highly dependent on the activities of microbes that convert 
inflow into three valuable components: pathogen-free water, biosolids for composting, and methane gas 
that can provide energy for on-site power plants.  Though the vast majority of modern treatment plants 
routinely meet regulatory standards for pathogen reduction, sufficient removal of nutrients in the water is 
becoming increasingly difficult owing to growing population pressure and limitations placed on 
discharges.   Moreover, we are beginning to understand the environmentally disruptive potential of 
hormone-mimicking contaminants that pass through treatment plants into discharge waters.  Utilizing a 
treatment system built with funds from the City of Santa Rosa, we have found that passage through 
aquatic vegetation in the terminal phase of the treatment process can remove substantial concentrations of 
residual nitrogen and phosphorous nutrients.  In this proposal we wish to further investigate the ability of 
this vegetation to lower the estrogen-mimicking activity of the wastewater.  Furthermore, to extract the 
energy that is stored in harvested vegetation, we will test this biomass as feedstock for biogas production 
in our laboratory and in field-scale biodigesters built with funds from the Bay Area Air Quality 
Management District.  By helping to establish operational parameters for the aquatic treatment system 
and demonstrating productive uses for the harvested biomass, this project will promote the development 
of an integrated and sustainable biotechnology with potential application throughout California.
 


